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NATIONAT. ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

for the
Alr Materlel Command, Army Alr Forces
ATTTITUDE -WIND-TUNNEL INVESTIGATION OF PERFORMANCE OF SEVERAL
PRbPELEERS ON YP-47M ATRPLANE AT HIGH BLADE LOADINGS
VI - HAMITTON STANDARD 6507A~2 FOUR~ AND
THREE~BLATE PROPELLERS

By Martin J. Saarl and Solomon M. Sorin

SUMMARY

An altitude-wind-tunnel investigation bas been made to determine
the performence of Hemilton Standard 6507A-2 four-blade end three-
blade propellers on a YP-47M airnlane gt high blade loaedings and high
engine powers. Characteristice of the four-blade propeller were
obtained for e range of power coefficients from 0.10 to 1.00 et free-
gtream Mach numbers of 0,20, 0,30, and Q.40. Characteristica of the
three-blade propeller were obtalned for a range of power coefficients
from 0.30 to 1.00 at a free-stream Mach numbser of 0.40, Results of
the force measurements indicate primarily the trend of propeller effl-
ciency for changes in power cocefficient or advance-diameter ratio
because no corrections for the effects of tunnel-wall congtriction on
the installation were applied. Slipetream surveys ere presented to
illustrate blade thrust load distribution for certalin operatlng con-
ditions.

Within the range of advance-diameter ratios investigated at each
free-gstream Mech number, the efficiency of the four-blade propeller
decreased as the power coefficient was increased from 0.10 to 1.00.
For the three-blade propeller, nearly constant maximum effliciencles
were obtalned for power coefficients from 0.32 to 0.63 at edvance-
dismeter ratlios between 1.90 and 3.00.

In general, for conditions below the stall and critical tip Mach
number, the meximum thrust load shifted from the inbosrd sections
toward the tip sections as the power coefficient was iIncreased or as
the advance-diameter ratio was decressed. For conditions beyond the
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stall or critical tip Mach number, lossesg in thrust occurred on the
outboard blede sectlions owing to flow break-down; tho thrust load
increased slightly on the Inboard sections.

INTRODUCTION

An investigation of the performance of several prcpellers on a
YP-47M airplane at high blade losdings has been made in the Cleveland
altitude wind tunnel at the request of the Air Materiel Commend, Army
Alr Forces. As part of the progrem, Hamilton Standard 6507A-2 four-
blade and three-blade propellers were investigated.

Characteristice of the four-blade propeller were obtained for a
rangs of power coefflclients from O0.10 to 1.00 at free-stream Mach
numbers of 0.20, 0.30, and 0.40. Characteristlcs of the three~blade
propeller were obtained for a range of power coefficlents from 0.30 to
1.0C at a free-stream Mach number of 0.40.

As in references 1 to 5, propeller efficiencies were determined

from force measurements and the blade thrust load distribution was
obtained with two diametricelly opposed slipstream survey rakes.

PROPELLER AND POWER PLANT

The propellers and power plant mre described as follows:

Propeller . _ .
Blade designl « ¢« ¢« « ¢+ « ¢« s s ¢« « ¢« « Hamilton Standard 6507A-2
Blode 86CTIONS « « o« o+ « o « s « 2« o s s « s +« « NACA 16 series
Propeller diameter, four-blade . + « « « < « « o « 13 feet O inch
Propeller dlameter, three-blade. . + « . « . « 12 feet 10 Inches
Activity factorl o ¢ 4 v v . e v e s e e e e e e e s e e . . 104
Propellergearra.‘bio.........-.-..-.-...20:9

ENQING + « « o « ¢ « o o o & « o o o o o o o o o « o s &« R-2800-73

War emergency power rating: _
Bngine apeed, DM .« v « + o = o « o o« o « v+ s o « s & « &« 2800

Manifold pressure, In. HEZ .+ + 2« « o o o o « ¢ s s s « o« « 12,0

Brake hOrsepowdr . « o o ¢ ¢ « « ¢« o v « =« o s o » o« o & o« 2800
Military power rating:

Engine speed, PTM .« + « « o + s o+ o o o « o s o » o s &« » 2800

Menifold pressurs, In, HZ .+ ¢« 2 o « s ¢« s o s o v o« s & o 53.5

Brake hOYrSEPOWEY & v 4 o o s 3 « » s o o o o = o« o o« o ¢ « 2100
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Normal power rating:

Engine Bpeed,’ rpm ] [ . [ 3 [ . . ] » ] - . L) [ [ ] * . . - e 2600
Manifold pressure, In, HZ v + « « « « o « « + s o » o+ ¢ o 41.5
Brake horsepower . . 4 o o o « o« o o « o « ¢ s + s« s« » o« 1700

1&&5 activity factor is a nondimensional function of the propeller
plan form designed to express the integrated capacity of the
blade elements for absorbing power. (See reference l.)

The propeller blade-form characteristics are glven in figure 1.
A photograph of the Hamilton Standard 6507A-2 propeller blade 1s
shown in Tigure 2.

APPARATUS AND PROCEDURE

The four-blade and thres-blade propsllers installed on the
YP-47M elrplene in the 20-foot-diameter test section of the altitude
wind tunnel are shown in figures 3 and 4, respectively. A descrip-
tion of the equipment is given in reference 1.

The characteristics of the four-blade propeller were obtained
for a range of powsr coefficienta from 0.10 to 1.00 at free-stream
Mach numbers of 0.20, 0.30, and 0.40. The investigation was conducted
at density altltudes from 5000 to 45,000 feet, engine powers from
150 to 2700 brake horsspower, and engine speeds from 1400 to 3000 rpm.

The characteristics of the thres-blade propeller were cobtalnsd
for a range of power coefficlents from 0.30 to 1.00 at a free-stream
Mach number of 0.40. Density altitudes ranged from 20,000 to
40,000 feet, engine powers from 300 to 1850 brake horsepower, and
engine speeds from 1200 to 2900 rpm.

REDUCTION OF DATA

The method of data reduction was the same as that given in ref-
erence 1. The anslysis of the force messurements was made in terms
of the variation of propeller efficliency =7 with the propeller
power coefficient Cp and the advance-dlameter ratio J. These

parameters were determined by the following equations:

P
pn3D°

CP=
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where
D - propeller diameter, feet
n propeller rotational apeed, revolutions per second

P engine power, foot-pounds per second

fol free~stream density, slugs per cubic foot
J=Y_
ND

where V is the free-stream velocity in feet per mecond.
. Cp J
Cp

The propeller thrust coefficient Cp in the efficienty formula is
defined as .

C=_.._l:?_....
T
pn.ZD4

n

where T 1s the propeller thrust in pounds.

The propeller tip Mach number was obtained from the relation

2
= 1l b1
My = Moo/ ()
where Mo is the free-gtream Mach number.

The slipstream surveys were premsented as plote of the total-
pressure rise Hg - Hy across the propeller disk egeinst the square

of the radius ratio (ry/R)2

where

B, free-stream totel pressure, pounds per square foot

Ey total pressure at survey point, pounds per square foot
R propeller rediue to tip, inches

Ty radial distance from thrust axis to survey point, inches
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RESULTS AND DISCUSSION

The performence of the four-blade propeller at various blade
loading conditions is presented separately for free-stream Mach
numbers of 0,20, 0.30, and 0.40 because 1t 1is impossible to compare
the data obtained at different free-stream Mach numbers inasmuch as
tunnel-wall comstriction effects vary with eirspeed. Characteristics

- of the three-blade propeller wore determined only at & free-strean
Mach number of 0,40. As in references 1 to 5, the resulbs of the
force measuvements are of value primerily in showing the trend of l
propeller efficiency for changes in power coefficient or advance-
diameter ratio. The force measuremente of the four-blade and three-
blade propellers are not comparable inasmuch as the propeller effi- \
ciencies were calculated by means of an average installation drag
coefficient, (See reference 1l.) Slipstream surveys are presented
+o illustrébe blade thrust load distribution for certain operating
conditions, .

Four-Blade Propeller
Free-gtream Mach number, 0.20. - The characteristics of the four-

blade propeller are presented Iin figure 5 for a range of powsr coeffi-
cients from 0.10 to 0.90 at a free-stream Mach number of 0.20.

For the range of advance-dlameter ratlos investigated the pro-
peller efficiency decreased rapldly with an increase in power coeffi-
cient or decresase in advance-diameter ratio, The low values of
efficiency and the large slope of the efficiency curves indicate that
the propeller blsdes were operating beyond the stall or critical tip
Mach number for most of the conditions above a power coefficient of
0.20.

Slipstream surveys showing the effect of power cocefflcient on
blade thrust load disbribution ere presented in figures 6 and 7 for
advance -diameter ratios of approximately 1.00 end 1.30, respectively.
At an advance-diameter ratio of 1.00 and & power coefficient of 0,50
(fig. 6(a)), blade stall occurred on secticns outboard of

(rs/R)2 = 0,40. The losses in thrust loading on the outboard sectlons
became larger eas the power coefficient was increased from 0.50 to
0.70 et an approximebtely constant advance-dlemeter ratio (figs., 6(b)
and 6(c)). At an advance-diasmeter ratio of about 1.30, the blade
thrust load distribution for a power coefficient of 0.47 was fairly
uniform (fig. 7(a)). An increase in power coefficlent to 0.58

resulted in flow bresk-down on sections outboard of (rB/R)2 = 0,40
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and & further Increase In power coefficilent to 0.67 caused larger
losses in thrust on the outboard sections (figs. 7{b) and 7(c)).

No comparison of the magnitudes of the thrust loadings in thils
report la valid, unless otherwise stated, because the surveys were
obtained over a wide range of denslty altitudes. The difference
between the right and left surveys was due to a plight misalinement
of the ?pproaching alrstream and propeller thruet axig. (See refor-
ence 6

The effect of advance-diameter ratic on blade thrust lcad distri-
bution is shown by the elipstream surveys in figures 8 to 10 for power
coefficients of approximately 0.20, 0.40, and 0,80, The maximum thrust
loed shifted toward the tip sections as the advence-diameter ratio was
decreased from 1.13 to 0,62 for a power coefficient of 0.20. The sur-
vey for an advance-diameter ratio of 0.62 (fig. 8(c)) does not show
any serious compressibllity losses although the tip Mach number was
about 0,93, At a power coefficient of about 0.40 (fig. 9), the blade
thrust load distribution for an advance-dlametor ratio of 1.05 was
uniform, but a dscrease In advance-diameter ratio to 0.8l resulted
in serious flow bresk-down on the outboard sections causing the load
to shift inboard. At a powsr coefficient of about 0.80 and an advance-
dlameter ratio of 1.55 (fig. 10), the outboard blaede sections were
stalled and a reduction in advance-diameter ratio to 0.99 had no radiceal
effect on the blade thrust load distribution.

Free -gtream Mach number, 0.30, - The characteristlcs of the four-
blade propeller aré presented in figure 1l for a range of power coeffl-
clents from 0.10 to 1.00 at a free-stream Mach number of ©.30.

Within the range of advance-diatheter ratiog investigated, the
highest efficieoncies werse obtained at power coefficients from 0.10 to
0.40. The propeller efficiency decreased with an increase in power
coefficient. The propeller blades were apparently stalled or the
critical tip Mach number had been exceedsd for most conditions above a
power coefficient—of 0.5Q (fig. 11).

The offect of power coefficient on blade thrust load distribution
1s shown in flgure 12 for the condltions of figure 1l at—an advance-
dlameter ratio of about 1.30. At a power coofficient of 0.09 the
maximum thrust loading occurred on the inboard sections and a change
in power coeificient to 0.19 shifted ths wmeximup thrust load toward

., the tip sections (figs. 12(a) and 12(b)). At g powsr coefficient of
'1 0.50, flow break-down cccurred on the outboard sections caused by &a
' ccmbination of stall and compressibility effects (fig. 12(c)).
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The effect of advance-dlameter ratlo on blade thrust load dls-
tribution is shown in figures 13, 14, and 15 for power coefficlents
of approximately 0.20, 0.40, and 0.50, respectively. In general,
the slipstream surveys for each of the power coefficienits Indicate
that, for conditions below the stall or critical tip Mach numwber,
the maximum thrust load shifted toward the tip sections as the
advance-dlameter ratio was decreased. Serious flow break-down ab
the outboard section was evident at a power coefficient of 0.350 and
an advance-diameter ratio of 1.2l (fig. 15(c)).

Free~stream Mach numbser, 0.40. - The varlation of the efficiency
of the four-blads propeller with advance-dlameter ratio is presented
in figure 16 for power coefficlents from 0.10 to 1.00 at a free-
stream Mach number of 0.40,

The range of advance-diameter ratios investigated was below the
value for pesk efficiencies for all power coefficients above 0.10.
In this range of advance-diameter ratios the propeller efflclency
decreased rapidly as the power coefficient was incressed above 0.10.

The effect of powesr coefficient on blade thrust load distribu-
tion 1s shown by the slipstream surveys in figure 17, which corre-
spond to the conditions of figure 16 at an advance-diameter ratio
of epproximetely 2.10. At a power ceefficient of 0.0 (fig. 17(a))
the thrust loading was low and the loading on the inboard sections
was glightly greater than on the tip sections. As the power coeffi-
clent was increased from 0,09 to 0,61 (figs. 17(b) to 17(d}), the
over-all thrust load increased and the maximum load shifted toward
the tip sectlions. Flow break-down occurred on the outboard sectlons
at a power coefficient of 0.99 (fig. 17(e)).

Three-Blade Fropeller

Free-stream Mech number, 0.40., - Performance characteristics of
the three-blade pronellsr are shown in figure 18 for & range of
power coefficients from 0.32 to 1.00 at a free-stream Mach number of
0-40- .

Nearly consbant maximum efficiencies were obtained for power
cosfficients from 0.32 to 0.63 for advance-dlameter ratlos between
1,20 and 3,00, As the power coefficlent was increascd the peak
efflciency cccurred at generally increasing advance-dlameter ratios.
The propeller efficiency for the high power coefficients decreased
repldly as the advance-dlametor ratio was reduced below 2.80

(rig. 18).
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The effect of power coefficlent on blade thrust load distribution
1s shown by the slipstream surveys in figures 19, 20, and 21, which
correspond to the conditions of figure 18 for advance-dlameter ratios
of approximstely 1.75, 2,10, and 2.90, respectively. At an advance-
diameter ratio of 1.78 and a power coefficient of 0.32 (fig. 19(a))
the thrust locad on the outboard sections was somewhat greater than on
the inboard sectiona., A change in power coefficlent to 0.53 at nearly
the same advance-dilameter ratio (fig. 19(b)) resulted in flow bresk-
down on the ocutboard sections. The loss in thrust due to flow brealk-
down increased conslderably as the power coefficient wes further
increased to 0.85 (fig. 19(c)).

At an advance-diameter ratic of approximately 2.10, the blaedse
thrust load distributions for power coeffléients 0.39 and 0.53 were
uniform and similar except—that, as the power coeflicient was increased,
the maximum load shifted slightly toward the tip sections (figas. 20{a)
and 20(b)). The right survey for a power coefficient of 0.83
(fig. 20(c)) indicates initial stall on the outboard sections. At
power coefficients from 0.74 to 1.07 (figs. 20(d) to 20(g)) serious
flow break-dowm occurred on the outboard sections and the thrust losasd
increaged slightly on the inboard sections.

At an advance-diemeter ratic of about 2.87 the blade thrust loading
was uniform for a power coefficient of 0.62 (fig. 21(a)). The thruet
load distribution for power coefficients of 0.75 and 0.85 (figs. 21(b)
and 21(c)) were also falrly uniform except that the right surveys dip
glightly at the outboard sections, indicating Initial blade stall. At
a power coefficlent of 1.03 (fig. 21(d)) flow break-down occurred on

sections ocutboard of (rs/R)2 = 0.35.

The effect of advence-diameter ratic on blade thrust load dlstri-
bution is shown in figures 22, 23, and 24 for power coefficlents of
0.32, 0.53, and 0.83, respectively. At a power coefflclent of 0.32,
the thrust losding incressed and the maximum load shifted gradually
from the inboard sections toc the ocutboard ssctions as the advance-
diameter ratio was reduced from 3.06 to 1.78 (figs. 22(a) to 22(d)).

A further reduction in advance-dlameter ratio to 1.44, which corresponds
to a tip Mach number of 0.97, resulted in compressibility losses on

sections outboard of "(rs/R)z = 0.60 (fig. 22(e)).

At a power coefficient of 0.53 the thrust load dlistribution for
advance=diameter ratios from 3.32 to 2.19 (figs. 23(a) to 23(c))} were
uniform snd simllar except that the meximum load shifted slightly
toward the tip sections as the advance-diemeter ratlo was reduced.
Stall end compressibility effects became avident at an advance-diametor
ratio of 1.72 (fig. 23(d)).
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At a power coefficlent of about 0,83 the thrust load distribu-
tion for advance-diameter ratios of 3.60 and 2.87 (figs. 24(a) and
24(b)) were uniform and similar. Initial blade stall was apparent
at an advance-diameter ratio of 2.15 (fig. 24(c)) and & decrease in
advance-diameter ratio to 1.78 (fig. 24 d)) caused serious flow
break-down on sections outboard of (rg/R)¢ = 0.40.

SUMMARY OF RESULTS

The results of the force measurements are indicatlive only of
the trend in propeller efficiency with changes in power coefficient
or advance-dlasmeter ratic Inasmuch as no corrections for the effects
of tunnel-wall constriction on the installatlon were applied.

The investligatlon In the altituds wind tunnel of Hamilton
Standard 6507A-2 four-blade and three-blade propellers on the
YP-47M airplane indicated thatb:

1. Within the range of advance-diameter ratlos investigated
at each of the free-strsam Mach numbers, the efflciency of the
four-blads propellexr decreases as the powsr coefficlent wes l
increased from 0.10 to 1.00.

2. For the three-blade propeller, nearly constant meximum
efficlencies were obtained for power coefficlents from 0.32 to
0.63 at advance-dlameter ratlos between 1.90 and 3.00.

3. In general, for conditions below the stall or critical
tip Mach number, the maximum blaeds thrust loading shifted from
the inboasrd sections toward the tip sections as the power coeffi-
clent was increassed or as the sdvance-dlameter ratlo was decreased.
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For conditlons beyond the stall or critical tip Mach number, losses
in thrust occurred on the outboard blade sections owing to flow break-
down; the load on the inboard sectiona increased slightly.

Alrcraft Engine Research laboratory,
National Advisory Commlttee for Aeronautics 3
Cleveland, Ohio,

/Ir{a/w

Martin JY Saari,
Aeronauntical Engineer.

Solomon M. Sorin,
Mechanical Englneer.
Approved: _
Alfred W. Young,
Mechanical Engineer.

Abe Sillverstein,
Aeroneuticel Engineer.
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INLEX OF FIGURES

Figure 1. - Blade-form curves for Hamilton Standard blade design
6507A-2. b, section chord; D, propeller diameter; h, section thick-
nesa; R, radiug to tip; r, section radius.

Figure 2. - Hamilton Standard 6507A-2 propeller blade.

Filgure 3. - Front view of YP-47M alirplane with Hamilton Stendard

6507A~2 four-blade propeller installe& in altitude-~wind-tunnel test
gection.

Figure 4, - Front view of YP-47M alrplane with Hamilton Standard
6507A-2 three-blade propeller installed in altitude-wind~-tunnel test
section.,

Figure 5, ~ Characterietics of Hemilton Standard 6507A-2 four-blade
propeller on YP-47M airplene at free-stream Mach number M, of
approximately 0.20,

Figure 6. - Effect of power coefficient C on blade thrust loed dis-
tributlion at advence-diemeter ratlio J of approximately 1.00 and
free-stream Mach number M, of approximately 0.20. Hamilton Standard
65074~-2 four-blade propeller.

(a) Cps 0.50; J, 1.05; My, 0,19; My, 0.61.
(b) cp, 0.60; J; 0.94; M,, 0.18; M, 0.64.
(c) Cp, 0.70; J, O. 93, My, 0.18; My, 0.64.

Figure 7. - Effect—of power coefficient Cp on blade thrust load dls-
tribution at advance-dlameter ratic J of approximately 1.30 and
free-stream Mach number M, of spproximately 0.20. Hamilton Standard
8507A~2 four~blade propeller,

(a) Cp, 0.47; J, 1.33; My, 0.19, My, 0.48.
(v) Cp, O¢58 g, 1.35; My, 0.19; Mg, 0.49.
(c) Cp, 0.67; J, 1.27; My, 0.19; Mg, O.51.

Figure 8, - Effect of advance-diameter ratic J on blade thrust load
distribution at power coefficlent Cp of approximetely 0.20 and free-
stream Mach number M, of approximately O 20 Hamilton Standard
65074-2 four-blede propeller.

(a) Cp, 0.19; J, 1.13; My, 0.20; My, 0.60.
(b) Cp, 0.19; J, 0.86; Mg, 0.20; Mg, 0.74.
(e¢) cp, 0.21; g, 0,62; My, 0.18; Mg, 0.93,
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Figure 9. =« Effect of advance-diameter ratio J on blade tlirust
load distribution at power coefficient Cp of approximately 0.40
and free-stream Mach number M, of approximately 0.20. Hamilton
Standard 6507A-2 four-blede propeller.

(a) Cp, 0.38; J, 1.05; My, 0.19; M, 0.60.
(p) Cp, 0.40; J, 0.81; My, 0.20; Mg, 0.79.

Figure 10. ~ Bffect of advance-diameter ratio dJ on blade thrust
load distribution at power coefficient Cp of approximately 0.80
and free-stream Mach number M, of approximately C.20. Hamilton
Standard 6507A-2 four-blade propeller.

(a) Cp, 0.79; J, 1.55; My, 0.20; My, 0.45.
(b) Cp, 0.76; J, 1.43; My, 0.20; Mg, 0,48.
(c) Cp, 0.83; J, 1.31; My, 0.18; Mg, 0.48.
(&) op, 0.81; J, 0.99; My, 0.17; My, 0.58.

Figure 1ll. - Characteristice of Hamilton Standard 6507A-2 four-
blade propeller on YP-47M airplane at free-stream Mach number Mg
of approximately 0.30.

Pigure 12. - Effect of power ccefficient Cp on blade thrust load
distribution at advance-dlameter ratio J of approxlmately 1.30
and free-stream Mach number M, of approximately 0.30. Hoemilton
Standard 6507A-2 four-blade propeller.

(a) Cp, 0.09; J, 1.29; My, 0.30; My, 0.78.
(b) CP, 0.19; J, 1.303 Mo, OQSO; h’{t, 0.78-
(c) CP, 0’50; J, lgzl; Mo, 0150; Mt, 0.82.

Figure 13. - Effect of advance-diameter ratio J on blade thrust
load distribution at powsr coefficient Cp of approximately 0.20
and free-stream Mach number M, of approximately 0.30. Hamilton
Standard 6507A-~2. four-blade propeller.

(a) Cp, 0.17; J, 1.67; My, 0.31; Mg, 0.65.
(v) cp, 0.19; J, 1.30; My, 0.30; My, 0.78.
(c) Cp, 0.21; J, 0.96; My, 0.28; My, 0.96.

Figure 14. - Effect of sdvance-diasmeter ratio J on blade thrust
load distribution at power ccefficient Cp of approximately 0.40
and free-stream Mach number M, of approximately 0.30. Hamilton
Standard 6507A-2 four-blads propeller.

(a) Cp, 0.37; J, 2.02; My, 0.30; Mg, 0.55.
(b) Cps, 0.39; J, 1.60; My, 0.30; Mg, 0.65;
(c) Cp, 0.41; J, 1.17; My, 0.28; Mg, 0.81.
(a) cp, 0.42; J, 1.00; M,, 0.29; M, 0.96,
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Figure 15. ~ Effect of advance-diemeter ratio J on blade thrust
load distribution at power coefficient Cp of approximetely 0.50
and free-streem Mach number M, of approximately 0.30, Hamllton
Standerd 6507A-2 four-blade propeller.

(a) Cp, 0.47; J, 0.30; Mg, 0.55.
(v) cp, 0.50; J, 1.56; 0.29; Mg, 0.65.
(¢) 0p, 0.50; J, 1.21; 0.30; Mg, 0.82.

Figure 16, ~ Characteristice of Eamilton Standard 6507A-2 four-blede
propeller on YP-47M alrplans at free—stream Mach number M, of
approximately 0,40.

Figure 17. - Effect of power coefficilent Cp on blade thrust load dis-
tribution at advance-diameter ratio J of approximately 2.10 and free-~
stream Mach number M, of approximately 0 40, Hamilton Standard
6507A-2 four-blade propeller. ’

0.09; J,
0.38; d,
0.48; J,
0.81; J,
0.99; J,

2.05;
2120}
2.20;
2,15;
2.03;

0.39;
0.39;
0.39;
0.40;
0.38;

Mg,
M,
Mg,
Mg,
Mg,

0.71.
0.68,
0.68.
C.71,
0.70.

Figure 18, - Characteristics of Hamilton Standerd 6507A-2 three-blade
propeller on YP-47M airplane at—free-stream Mach number M, of approxi-
mately 0.40,

Flgure 18. - Effect of power coefflclent Cp on blade thrust load dis-
tribution at advance~diameter ratio J of approximastely 1.75 and free-
stream Mach number M, of approximetely 0.40. Hamilton Standard 6507A-2
three ~blade propeller. T |
(a) Cp, 0.32; J, 1.78; My,
(b) Cp, 0.53; J, 1.72; M,
(c) Cp, 0.85; J, 1.78; Mo,

0.41; M, 0.83.
0.40; Mg, 0.83.
0.39; Mg, 0.80.

Figure 20. - Effect of power coefficlent Cp on blade thrust loed dis-
tribution at advance-diameter ratio .7 of approximately 2.10 and free-
stream Mach number M, of approximately 0.40. Hamilton Standard
6507A-2 three-blade propeller.

Cp, 0.39; J, 1.97; 0.40; My,

Cps, 0.53; J, 2.19; My, O.41; My,

Cp, 0.63; J, 2.15; 0.39; My,

Cp, 0.74; J, 2.11; 0.39; Mg,

Cp, 0.85; J, 2.09; 0,38; Mg,

Cp, 0.94; J, 2.03; s 0.37; M,

Cp, 1.07; J, 2.05; 0.37; Mg,

0.76,
0.71.
0.70.
0.69,
0.69.
0.69.
0,.68.
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Figure 2l. - Effect of power coefficlent O on blade thrust load
distribution at advance-diameter ratio JP of epproximetely 2.90
and free~-stream Mach number M, of approximately 0.40. Bamilton
Standard 6507A~2 three-blade propellsr.

{a) Cp, Q.62; J, 2.87; My, 0.40; M., 0.59.
(v) Cp, 0.75; J, 2.90; M,, 0.40; My, 0.59.
(c) Cp, 0.85; J, 2.89; My, 0.40; M, 0.59.
(a) Cp, 1.03; J, 2.72; My, 0.39; M, 0.60.

Figure 22, = Effect of asdvance-diasmeter ratio J on blade thrust
load distributlon at power coefficient Cp of approximately 0.32
and free-stream Mach number M, of approximately 0.40. EHamilbton
Standard 6507A-2 three-blade propeller.

(a) Cp, 0.32; J, 3.06; My, 0.40; My, 0.57.
(p) Cp, 0.32; J, 2.36; My, 0.39; Mi, 0.686,
(c) Cp, 0.32; J, 1.97; My, 0.40; Mg, O,76.
(a) Cps 0.32; J, 1.78; My, 0.41; M, 0.83.
(e) Cp, 0.32; J, 1.44; M., 0.40; My, 0.97.

Figure 23. ~ Effect of advance~dlameter ratio J on blade thrust
loed distribution at power coefficient Cp of approximately 0.53
and free-stream Mach number M, of approximately 0.40. Eamilton
Standerd 6507A-2 three~blade propeller.

() Cp, 0.53; J, 3.32; Mg, 0.40; Mg, 0,55,
(b) Cp, 0.53; J, 2.53; My, 0.40; Mg, 0.64.
(c) cp, 0.53; J, 2.19; My, 0.41; M, 0.71.
(d) Cp, 0.53; J, 1.72; My, 0.40; My, 0.83.

Figure 24, - Effect of advance-dlamster ratio J on blade thrust
load distribution at power coefficient 'C}P of approximately 0.63
end free-gtreem Mach number M, of approximately 0.40. Hamilbton
Standard 6507A-2 three-blade propeller.

Ea) Cps 0.64; J, 3.60; My, 0.40; M;, 0.53,
b) Cp, 0.62; J, 2.87; Mg, 0.40; M, 0.53,
(c¢) cp, 0.63; J, 2.15; Mgy, 0.39; Mg, 0.70.
(a) cp, 0.65; J, 1.78; My, 0.39; My, 0.80.
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NACA RM No. E6K26 _ Fig. 2

Figure 2. - Hamilton Standard 6507A-2 propeliler blade.
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Figure 3. - Front view of YP-47M airplane with Hamilton

Standard 6507A-2 four-blade propeller instalfled in
altitude-wind-tunnel test section.
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Figure 4. - Front view uf YP-47M airplane with Hamilton
“.tandard 6507TA-2 three-blade propeller instalied rin
altitude-wind-tunnel test *section.
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Figure 7,- Concluded. Effect of power coefficlent CP on
blade thrust load distribution at advance-diameter ratio J
of approximately 1,30 and free=stream Mach number M, of

approxima tely 0.20. Hamilton Standard 65074A-2 four-blade
propeller,
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